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' Developmental changes in problem solving, as a functi|)n of '/ ' ■ 

level 'of socialization. , ' 
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\ . HATIOMALIMSTITOTeo' 

by Rolf pERTER, Eva DREHER aKd Michael DREHER' SSIrtD'^Ji?'^!''"^^^^^^^ "gpro 

.ZY^^*^ eXACTLV AS RECEIVED P^iidkA 
.: rj"^" ^'NTSOF WEWOR OPlNiow<i 

\ Introduction ' .-cat,<..«,.o.o. pouJ-- 

Most of the research problem solving ig concerned- with clearly' 
. structured problems which Consist of-a^few elements or; dimensions, 
'The problems usually have isolated cojitents and avoid associa- 
tions tovcompleJC experiences ■ in every-day 'lif e. 
The reasons for this strategy are well known. An exact 'experi- 
mental design demands control over all, conditions and systematic 
variation of the conditions. Problem solving of- complex tasks 
is very hard to analyse and the determinants of the result often 
' remain ambiguous. If a problem is embedded in complex social 
relations,' one cannot discern between determinants of 'pure* 
problem solving processes, - for example logical 

.inference, and' determinants of preceeding experiences which had 
been storaged by the subj'ect before and are actually used during 
the process of thinking. , , 

\ ' * y 

\ <» y^ 

However some authors, dissatisfied with this state of affairs, 

ave reflected' that ^olv>ing clearly structured problems with a . 
few elements cannot be easily compared with solving complex 
problems which consists df a large number of -elements or dimen- 
sioits. SCHRODER et al. (1'967) have* described a level of . irifor- ' 
mation processing which they call information processing capacity 
(IPC)". They view IPC as a function, of environmental, complexity 
(EC) and -integrative complexity of personal 'properties (CPP):^ 

\ IPC' = f(EC, GPP) ■ . - 

The ajuthors also distinguish explicitly between what is thought 
and how is thought . Moreover , their levels of cognitive complexi- 
ty are well known. HARVEY, HUNT & SCHRODER (1961), for example, " 



This paper presents preliminary results which ^re a part of 
a^3eries of studies about cognitive socialization* The theoretic 
fcral JFramework of our research couldnot .be described here in v 
details Only a few theoretical aspects necessary-^or coinprehension 
are ^included in this report. ^ . / 
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used them to describe structj^lre of belief s and personality 
organization. , ' ^ 

Another bulk of research is j^oncerned with'role-learning which 

^ seems to be a paradigm for solving complex problems. This is 
the case because in role-learning an^ role.-taking structuring 

* of complex relationships betwe.e'n a big number of elements are 
involved. FLAVELL (1968) ^tudied such processes with respect 
to a theory^"^afe> socialization. 

Following this intention the development of problem solving 
capacity in maintaining complex social situations in every-day 
life becomes a question^ of special interest. 

The purpose of this paper is to analyse problem solving behavior 
in complex. tasks which, represent behavior in every day social 
situati6ns . V7e hope to find the relationships between the level 
of informatlo/i processing on the one side and the level of 
general socialization as well as the special capacity in cogni-- 
tive development (e. g. tl\e stages of thinking sensu PIAGET) 
on the other side. ' 
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Now I shall present an organization .task which is an example of 
the type of task we have used in the first study. 
Figure 1 : Plan of the organization task 



WAIT UHTXL 1.30 p. 
MiD !IAVE TilZ .BOOK 
DROUGHT 

Acoi'Ar:;TA:;>:g' (cia^vcs) 
retur:; gloves to v.itT 

ACQUAINTANCE aiTll 

U.30 p. m. (3 stay) 

SCHOOL (BOOK) 

FETCH A SOOK AT 1 p, m.-' 

GYrrs (plavgr3i;:;d) 
SPORT FROM 2.30 t;:;TiL 
J* p. n, (5 rcR 
CI!AN*3IN*G BEFORE A'.'D AFTZR 
LESSO?;) 

POSTOFFICS 
— ' • ej 

BUY STA!^PS UNTIL 6 p. m. 
(5 MIN. STAY) 

BICYCLE AFTER 1.30 p. m, 
(1/3 T.) 
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The problem consisted of how to. order simultaneously' presented 
task's . This tasks were to' be carrie.d out at different places 
\^ith' various time limits>» . " ° , » 

The tasks involved: • • ' ' ^ 

Returning gloves to an acquaintance (location: acquaintance; 
time, limit :•. 30 p. m. inclu4ing 3 min' stay), fetching a boo]<^ 
fE'bm one'-s friend (location: school time, limit: 1 p 'clock p. m. ) 
playing sports for one and a half hours J location: play-ground; 
time limits: from 2.30 p. m. until h p. m. , including 5 min. 
for changing bef9re and after playing) , and buyil^stamps (lo- 
cation: post office; tj.me limit: 6 o'clock p.- m. including 5 min. 
.stay) . 

Distances between the different places were expressed as time 
distances, for example 20 min. from 'home' tb 'acquaintance'. 
Two further conditions were introduced". First one could stay 
at home until one's friend brought the book. In this_case the 
friend would arrive at 1.30 p. m. at the la-fest. Second one . 
could use the bicycle after 1.30 p.m., when the parents who " 
had the key 'to the bicycle Returned. By usin^_tfie bicycle, only 
one third of the time that was spent for walking would be re- 
"garded. , ' . 

Method 

" _ III • 

Materials . The Subject was presented with a map (60 cm x 90 cm) 
/which contained the places ^ home, school etc.) and the routes ^■ 
(figure 2). Fui?ther information was given on. cards- which were 
covered on the m^p. There are two types of cards. The first 
type of c^rd contained job description including the certain 
place where the job was to be -done and the time limits within 
which the job was to bejjinighed. These. cards lay, near the points 
of the ^ map marking th6^places . In the f qlO^owing they are called 
• coptferit-cards. e. The seQoijd type' of card cojiiained information 
about the time which was required to. walk from one ^)lace to 
another. These cards lay covered near the lines representing' the . 
routes (figure 2). In the fo^owing tlfey are cal?.ed ^me-distance- 

■ « . ■ * • 
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cards. Near the card 'home' lay the card 'bicycle"' which con- 
tained the infcfrmation about using the bicycle after 1.30 p.^m, 

Figure 2: Materials presented with the organization problem 
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The subject was told that the boy had to perfdrm several tasks 
dxiri'rig the afternQon and that all tasks should be finished 
within the given time: Having read all" information about the 
tasks, the subject btegan to solve the problem. He could lift 
'Up the cards as often a3 he liked but only one card 'at a time, 
so that the experimenter was able to register the steps selected 
by the subject. 
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Record in^r -^he experdmenter reco^dfed the rea'tations of the. sub- 
ject on sheets which were prep^ed in a specific manner for 
.the experiment v Ver)tial comments. were also recorded. For each ' 
person the information obtained about problem solving behavior 
was ^ordered and .'transformed into a^structur^e from' which the 
important features of individual strategies could be ijif erred. 
Figures 3 to 5 present ,s^yeral examples of- the structured' re- 
cord* of problem solving behavior. 



Fxgure 3: Examples. of recorded problem solving behavior; Subject ' A 
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■Figure 5: Examples of recorded probiein solving behavior* Subject 
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Remarks: In the first column the sequence of^ cards .containing . 
information^ about task conte'nt and points of time is recorded 
*^rom first to last line. The secbnd ipoiumn contains the sequence, 
of chosen tiiae-distan^-.cards . TJhe, third column presents the ^ • 
actually chosen routed as well as planned routes, for example. ' 
branching procedures. Verbal reifnarks of the subject are re- 
corded in the last column. For ijetter illustration, the complete 
sequence of ehos en routes and chosen points respectively is. 
given on a small plan.. 

As it is" easily to be seen, subject A^ciidn't: use information 

* 

cards \at all but chose immediately the routes neglecting time 
liniits and all other dimensions of the task. * - 
Subject B contrarily proves all steps in using information about 
the time limit at the first point ,^ the time necessary for reaching 
the next point, and .the time limit at the second point. He uses 
the bicycle .for, performing the last' three tasks. Subject C seems 
to have a complete plan before producing his "^lution. He takes 
time-distance-cards aAd content7(iards aiter^telV, following a 
pathway which lies -within the given time limits. 'But his^ final 
solution deviates fr6m his plan and "transgressies time limits. 

Subjects and procedure. 45 eleven-year-olds and 45 fourteen- 
year-olds were run individually . 17 adults (university students) 
served as a control-grouV In all groups aj^proximately half of 
the subjects were males and half females^. Th^ subjec 
the map (figure 2) and was intifoduced to the task. After he h^d 
read all single tasks and their time limits as aSjhq^e, thS^ ^ 
perimei>t^r showed him, the coAAered'''conterrt and- the time- 

distajKfe-cards and told hpirto *take only one card at a ti^nei 
Fiji^ly the subjWt wa^^^^ld agarn that all tasks were to bev.. 
erformed within tfe^r^iven time limits. 




The organization task as a 
'pure ^ thinking problem 



There are two^ain ways to analyst the organization task with 
respect to^^velopmental chang^s^in problem solving. The\first ^ 
one use^ categories or cone^ts of formal processes in jbt^I^ 
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solving. If^e regard the relative complexity of the orgarnizatidlv 
problem, it is obvious that we feJio\iid_ 



3ys1;ein o.?^1hod^ 

V7hich adeq^uatelyc descr^as-^Hf^^TE^ information processing 

Involved* here •^^Theref ore we*^ shall begin with the construct of 
•conceptual C€>mplexity* by SCHRODEI et ai> (19627 1967 , 1971). 

The second way of analysing the organization problem reflects 
the S9cial -context of the task. Here the question of interest 
is whether there exist rela;pk6nB between the general level of 
socialization and the a^efual pf^oblem solving behavior. 



Analysis of the-^^ganization problem 

Let us turn to the first^^orm of analysis. The model of infor- 
matibT^processing^>^ work of SCHRODER^t al. discerns betwee\ 
two component>< "perception and^ Qr^aiii:za*bioA information. ^ 
Infotnnation J,nput^-i-s-d^termined by a 'Set ok filters' which can 
be described in more *deta^^^' the procea3es\of 'differentiation' 
and discrimination '^,<^i^le J diffjgrentiat ion '\ mainl refers to 
discerning dimensions, '^isorimij^a:^^ the single di- 

mensions -pr attributes ^ s^le value, .Th^ second part of infor- 
mation proxies sing ''is undei^s^t^><^as the per- 
ceived information._It^Bi^ of the combination and 
integration of differentially scaled dimensions. It is n^t 
'possible to describe in detail the differeW levels of concep- 
tual complexity which^ are related to. the abo\)^^ thinl^ng problem. 
Presently we shall only refer to the dimensions involved in the 
task and the kind of eombinatxon which is necessary to sfelve 
the problem. Subject A represented in figure \3 used only one 
global dimenaJjMir: 'j)ea?foriiyLrig tasks'. He negl^e^ most of the" 
^^piher conditions of the problem. His level of \conceptual com- 
plexity could be labeled as concrete and simplte. The global 
dimension 'performing tasks' can be differentiated in 'location' 
dor 'place', 'points of time', 'route distance', 'time-distance', r 
'task^, 'stay', and 'reduced time-distance' (by, using the 
bicycle). The main process of dif f erentia'tion, discrimination, 
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and integration of information in this problem consists in / 
selecting dimensions of time after having discerned between 
the above mentioned dimensions, and combining them to the 
•concept, of time. All that the subject has to do is to prove 
whether the given time distance fits between to points of time. 

.. ■ ' ■ " .^2 

The- combination of points of time and distances of time to a » 
concept of time is the unit for solving the problem adequately. 
The corresponding trait of, information processing Consists of 
equalizing the different tasks to be done at djLfferent points. 
If we take the problem as an academic thinking problem, diffe- 
rent tasks and different places are' all equal. Their social 
value or social importance i must be neglected. ° ^ 
Until this time we attended to vertical information processes. 
We also could assume horizontal processes. They refer to the 
necessity of producing a 'sequence of the single tasks which fits 
the given time limits. A very simple method of gaining a sequence 
is to go from one point to the other without pi?oving ;any condition. 
V7e find this, method in the dia:gram of subject A. A very common 
strategy consists in branching at a certain point and testing 
several routes. Finally the subject could develop a complete 
pian before actually operating. , . 

Hypothes.es . ' ■^' 

.In terms of horizontal and vertical processes we might propose- 
two simple assumptions: * 

(1) The level of proving -time components of the task will rise 

as a function of cognitive development. The^ proving procedure 
^can be inferred from the sequence of lifted cards. 

(2) BiTancfting procedures or planning behavior in forming a task 
sequence will be observed more often in older subjects ihan 
in younger ones. These horizontal processes can be inferred ' 
from -the individual's record of problem solving behavior. 

A third assumption refers to the results of problem solving: 
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(3) The number of 'correct' solutions will increase , with age. * 
The word ''correct' means that the chosen sequence does hot 
exceed the given time limits. 

Results* . . " , 



As it is seen in tables 1- to 3, the three assumptioiij^e clearljr 
confirmed. Let!s turn ta^the first assumption . At the lowest 
level the content-cards or time-distance-cards are taken 
wi.thout any combination. For example a subject of * this level 
only lifts up content-cards without rejgarding time distances. 
On the second level the subject, takes a content-card first and ' 
then a time-distance-card (Pt). But he doesn't use the next point 
of time as a proving element. So he C9inbinea points of time and 
distances of time additively. On the third' l4vel we find ^the 
adequate combination of points and distances whereby the time 
distance is put between two points' of time. The order of lifting 
up cards in this case ite often the following: first content-card, 
the next content-card, the corresponding time-distance-card. , \ 
There iS' a cle^r change in the' frequency of observed level of 
proving with age. Older subjects use .higher proving levels than 
younger ones. • 



Table 1. Developmantal changes in proving time components 



11 



11) 



adults 



one or two 
dimensid^s, 
no combination 

additive 

combination ('J*t) 

integrative ' 
combination 
(P t P) 



22 (49) 



19 (42) 



4 (9) 



13 (29) 



20 (44) 



12 (27) 



0 (0) 



2 (12) 



15 .(88) 



total 



45 (100) 



45 (100) 



Per cent in brackets; 

P; Point of tins; t: tine diotance 

X* - 40. 27 (p < .001) 



17 (100) 
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Branching procedures are also more often found in higher ages 
as it is/ seen in table 2. • : ' ^ 



Table '2, DeveloEmsntal ch^jjges.in branching procedures 
age " ■ 11 11^ ' . 



branching 
or 

planning 
no 

branching 



16 (36) 



29 iBH) 



22 (US) 



23" (51) 



total • 

Per cent in brackets 
comparison 11/adults: 
r; s. ^(p < .05) 



45 XlOO) 



»*5 (100) 



11 (5S> 



6 (35) 



17 (100) 



Somewhat astonishing is the low number of correct solutions by 
eleven year old subjects' and even by the next age -grdup (Table 
This result>2tTCta>4n be expected in so far as the (concept of 
.tim^^hic;n is neces^a^y for solving the organization problem i 
developed much earlie 



Table 3. Developmental changes xn the number of 'correct' 
solu/tions (regarding time limits) 



age 



solutions 
within 
time limits 

^ ^ solutions without 
* regarding 

time limits 



4 total 



11 



13 (29) 



3^ (71) 



26 (58) 



19 (t»2) 



«#5 (100) 



Per qenlf in brackets 
^ 25.99 ' s. (p <..001) 



(»5 (100) 



adults 



17 (ICQ) 



0 CO) 



17 (100) 



There are still other reasons tlwt^e, arialysis presented above 
doesn't suffice. Subjects did ndt often perceive the problem as a 
a task of time p;Lanning, but differentiated the Kind of task to 
be done. For example, when they arrived much too early at the 
play-ground^ they argued that .they could play with their friends. 
Coming too late to the acquaintance was compensated by putting 
the gloves into the mail-box. Therefore it seems necessary to, 
continue with a supplementary form of analysis. 



V 



The organization problem as^ 
representative of social structures 



Problem solving behavior in our task could not be fully explained 
by *pure* formal processes of thinking. Experiences of every-day 
life are involved arid largely determine which dimensions are 
discerned or selected. The. social background of the task forms 
the meaningful structure of task-elements. V/hile in many other . 
studies these factors were eliminated because they seem to remain 
uncontrolled, we used th^m explicitly as actual important condi- 
tions of soSialization^* It seente to us that cognitive development 
cannot be described adequately by means of. isolated structures 
which are purged from Central experiences mad^gduring sociali- 
zation. ' 
In- the following 6nly ,ohe aspect of the social context of the 
task can be discussed. . It is the'special relationship of the 
developing person to h4,s environment when he performs tasks or 
achieves given goals, 

in a preliminary discussion one could postulate several stages 
or levels during socialization concerning the gradually inter- 
nalization of the objective struc^j^^re of labour in our society. 
(1) On the first level the>e is no separation of person and task. 
Action and the result of action are not differentiated, they are 
integrated events^ in the 'stream of experiences made by the in- 
dividual. This level is well known as the lack of mediating ^ 
processes between input and^ output and as missing in constructing 
objects. 
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(2) At; ain early age; however, we first observe a separation of 
activity and result of the activity. For example, the child who 
has played be^oxG without regarding the oltcome now attends to 
the irefeult of his play. He finds a^ ji^e f^or his drawing or his 
creations of plastiiin. Later. the; r is anticipated and " ' 

act?ivities^ are planned- in order to perform the result. ° 
^C3) OnthQ next level the child is able to represent several 
tasks and to -bring them in a, rank order according to their ^va- 
lences. The moqt importi^nt or most attractive task is performed 
first. The developmental progress consists in disposing of 
several posqlbilitvies of ac1*ing 4nd.imthe chance to *ring them 
into a new order according/^o their valence. 

This level is relevant^ for our task because it was observed that 
subject formed sequences of tasks which somehow seemed to re- 
opreserit a. rank order of valences. " * . ^ 

The next level is characterized by the abili-ty to separate * 
the task from its valence; In every-^day plaijning it becomes - ; 
important to perform a task when it is opportune.. Maybe a task is 
of low valence at the present time but ,must be started- in order 
to finish it in time. On the other hand an important work can 
>e done later on and unimportant activi-^ires may be performed ' 
ak once because now there is opportunity for- them.^ -In our prgani- 
z^ion problem changing ratik order becomes relevant when the- 
subject recognize that a task of low valence, such as. returning 
gloves to an acquaintance, should be done before tasks of 
high valence,, e. g. playing sports. . b 

(5) On this level the person separated the .task from the effort^ 
connected with the task. It becomes unimportant whether the 
result is carried out with high or low effort. On the contrary 
the^social norm in the world of labour is to gain results or 
effects with minimal effort. The use of machines and^ools i^s 
the best demonstration of this norm. In our organization problem 
the effort of the task nlainf^consists of completing the distance 
between the points of the tasks. The subject who wants to perform 
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with the least possitjle effort will use the bicycle or lie wiil - ' 
Choose a; sequence with' the distance being as short as possibl^ 
(6) -The Ikst leve^. to be discias«ed here is characterized by / 
the abstraction of the 'task £fom the performing person. Now it * 
'becomes unimportant whether the subject himself^ or someone elW/ 
fi^^l^es the task. In the economic area .the worl^' is intef—' ^ 
eiMlpeable. Genlrally it is of no^intea^est: 
• a taslc but the outcome itself is important.. In oue qrgaBa: 

problem there is "5n^ condition vjhich; refers to this level,. 'The* 
subject could wait dnd have the book* brought . His friend finishes 
'the task and the subject himself has gained 'time for other 
purposes.' / 
^ Summarizing the development; described here, we can comprehend 
th\s process as a special kiitcT of objWct formation. ^ The result 
of^ a tasjc.or work as objective part of the working process iso 
gradually separated from sub jet:tive components consisting in 
the activities of the person. This separation is also a part 
' of * decreasing egocejitrism which, is seen by PIAGET as a main. 
' trend of cognitive development. Before we di^w conclusions from 
this postulated developmental process, we have to attend to 
another 'aspect of cognitive socialization whicla refers to the 
development of time concept within the social cpntext of labour. 
^ Remember that in the first analysis there were /only .a few 
correct solutions in the group of eleven-year-bids. That means 
th^t the subjects did not use the' Concept of, time even though 
they had it. Therefore we may consider some further conditions 
concerning the social norm of -time.. In short three stages *of 
integration of the time concept into labour may be discerned. 

(1) Time is irrelevant in .the field. -of perception and action^ 
Tasks are performed without * regarding aspects oF time^ The child 
does nbt worry about the time *he spends^ doing things, which 
is a general source of conflict between parents and children. 

(2) Time Incomes important for the task. Work has to be done 
within certain time limits.* Obviously thig^hange is due to 
cbncjitions of school education. On this level the subject would ' 
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regard time limits in 'our ^OFgani'Jsation problem 'if he has 'the 
time cci^ic^pt sensu PIAGEt/ As our youngest subjects are eleven 
years oldi^ we can assume that they all have thjfe concept of r1 
time. Neglecting \ime limits would be due to a^ lower sociali- 
zation l^vel concerning integration of time- concept into the * 
concept of labour. ■ • • > ; 

(3) Simultaneously or somewhat later a general economic pi-inciple 
is internalized. A general feature of our culture is the com- 
prehension of 'time' as a measure for labour. The amount 
labour is usually expressed in units of time, for example the 
number of hours which^were worked. Therefore time itself becomes 
the dominant criterion for planniijfgyand action. The lesser 
amount of time necessai:/y to finish ^^ask increases the profit 
involved; Thi? social and economic nork is popularly verbalized 
as "time is money Ir^our organization problem we would expect 
that a person who has internalized- this- norm will prefer a 
solution^ which needs the least amount of* time. . 

The assumptions made above - summarize well known results of re- ' 
search iiit^^evelopment and socialization under specific topics. 
The foliiowing hypotheses concerning developmental changes in 
problem solving can be proposed. 

Hypotheses . • • , ^ ' ' 

(1) Seq^uences with places (tasks) of high valence ^at an early 
position are more often found ^ in younger groups, than in - 
older ones (see level (3) and (4) .concerning the internali- 
zation of the concept of labour). . 

(2) Solutions using the bicycle are more often found in older 
groups 5 sQl{it<ions with walking all the routes appear more 

, often in younger groups (see^level (5) concerning internali- ; 
^zation af the concept of labour and and level (3) concerning ; 
the' Integration of the concept of tiirie into the concept of 
labour). - " - 

(3) Having the book brought is more often found in cider groups, : 
immediate personal activities appear more often in younger 
ones (see;-3Level (6) concerning the internalization of the 
concept of labour).. . - * 



(H). Time limits are'more often regarded in older groups than in- 
yo.unger ones. ^ 

(5) The principle of time economy is more, often used^b^older^ 
subjects. They prefer solutions in which the time for per- 
forming J:he task* is minimized' (see level (3) of integration 
of time concej)t into the concept of labour), <■ 

Results * * • ' ^ 

* • 

Th^ first hypothesis (sequence, according valence order) could 
only be proved for one place: the play-around. Its tLme limits 



lie approximately in the middle of the whole time line and 
there is» an occasion to come earlier to the play-groiyi'd than 
necessary. As it- is sho^7n-in table 4, there was a tendency for 
younger subjects to arrivW earlier at- the play-ground and to 
do other things later. The Vverage rank of the adults must be 
understood as a result of their strategy. to minimize/^ effort aitd 
time span. Therefore "tliey ranked the play-grtound higher than " 
the fourteen-year*-ol3^' . 

Table Differences in ranking the playgrounS withiti the 

, solution sequence ' -t 



\ 

age 



.adt 



average 

rank of 
play-graund 



2.87 \ 
\ — p ^ 0.025 
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Assumption (2) was also confirmed as it is shown in table 5. 
The main change seems to occur be^tween the group of fourteen- 
year-olds and the adults • 



Table 5. Walking vs, using the bicycle as elements of the 
^ solution at different agea 



age 



11 



11 



adulto 



riding 
on 

bicycle 
walking 



12 (27) 20 (MM) 12 (71) 



33 (73) 2S (56) 



>5 (29) 



total 



^ U5 (100) 



US (100) 



17 (100) 



Per cent in brackets 

X* ^ 6.15 8* (p < •05) 
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The third -assumption about having the book brought refers to 
the last level of socialization. VJe should therefore assume. that 
this level will appear l%ter. As it is seen in table 6, the stra- 
tegy of waiting until the friend brings the book is rarely found 
in the younger groups whereas nearly all adults use if. 



Xftble 6* Fetchins the bool< vc. having the book broughtf as 
•lenents of the oolution at different a^ea. 



fetching * 

the 

book 

having 
the book 
brought 



total 

Per^cent in brackets 
comparioon m/adult;s: 



11 



adults 



45 (100) 



(P) 



39 (87) 



(13) 



tfS (100) 



MS (100) 



19,10 s. ^^^^^ 



5 (ZO) 



(71) 



17 (iOO) 




The results concerning the fourth 'hypothesis are yetf /discussed 

earlier (table 3). It coyld not be decided whether the increase \ 

in 'correct* solutions is due to the development of/tformal / 

capacity in problem .solving* or to thie internalizati/cin of the - / 
, * 7/ ' / ^ 

social norm of time concept. According to .previous /results' in | 

cognitive developmefa:al research all subjects of our sample must 

have the time concept, therefore it is justified tp assume that 

special conditions of socialization determine partiaiLly this 

restOt't. 

The last hypothesis concernihg economy of time interfers with 
*the task element of using the bicycle as a machine or a tool. 
As all adults except five had^^icycle solut^ions, the absolute 
amount of time spent for performing the tasks did not supply new 
information. Therefore only bicycle solutions were compared » 



00019 



As it is seen in table 7» blder subjects spent less time in 
completing the routes than younger ones . The "observed differen- 
ces seem' to confirm T^ur assumption about increasing , time economy 
with ongoing age, . . • 



Table 7« Average amount of time in minutes, neetied for completing' 
routes at dlfferont ages* 



11' ^'^l'* 



« adults 



fcicycle 
soliltions and 
corabined 
soXut ions 



87,00 



63, SO 



»»5,08 



12 



12 



only ' correct ' colution*; arc included 
p.< ,05 (KPUSfCAL-WALLIS) 
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A cross-validity experimei^t > V . • 

The results' reported above seem .to cojif irm theoretical assumptions 
about the influence of level of general socialization on actual 
problem solving behavior. But there is the danger of a vicious 
circle;- the results suggest theoretical issues and these al»e ^ 
confirmed by the results. Our arguing remains an immanent process,* 

In order to leave this circle we have to do a further step. 
Remember our assumption that general socialization, especially 
the internalization of the concept of labour , determines irhe 
level of problem solving behavior in the organization task. This 
means that a problem of the° same complexity and structure but 
without the social cpntext would ^^^^ jaove difficult for 
socialized' person. On the contrary less socialized individuals 
would possibly .have less difficulty with a problem structure 
which is purified from the social^ context , 
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In other word^, >the rules of the organization problem are meaning- 
ful for socialized persons df th6^ pro*5^em is embedded in a ^cial 
context.. On the other hand the problem becomes ambiguous or 
meaningless for adults if the j?ules- are extracted fyprrt^the' social 
context • \ . ^ V ^ - 

It' was therefore constructed a new problem with nearly the Vame 
structure as the organizalrion problem, A full identity of struc- 
ture could hot be restored but the main' element s> of tfie orgahi* 
zatioh task were included. ^ 
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Materials . 



The organization ^ problem Vas* transformed into a so-called ^Domino- 
Game (figure 6). The whole time distance from 12.30 to 6 o'clock 
p. m. was represented as a long band on which the subject has 
to 'place single stripes. Th^y represented all possible routes 
between the places.^ The stripes were ordered in correspondence 
to the places where the rbutes began. The bicycle condition was - 
repres^ted as stripes w^th* one third length. Marks of different 
colors on the time- band indicated the time limits to be observed. 
For the sut)ject the task ^consisted in laying stripes the long/ 
band whereby several rules -had 4:o be observed. 

.The rules corresponded with>-the time limits given in the organi- 
zation task. In effect, each type, of stripe had to be ordered 
on the band -without transgre^^ng, given demarcations . 
The condition of having ^the book brought could not be\ introduced . 
So the' structure of the domino-task was a little .less complex 
than the structure of the organization task. ' 
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Figure 6 . . Domino-^ task : nnat erial 
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Subjects and procedure^ 

15 eleven-year-'Olds J 15 fourteen-year-olds and 15 adults 
(university-students) were- individually run. /The material was 
presented as it is. sho^vjn in figure 7. The subject was asked 
to play a game similar^ to domino. The rules were printed on 
cards which lay coverexd below Jthe band with the corresponding 
stt*ipes laying under tlhem. All activities, especially lifting 
up the. card^, were reeorded on a special diagram which cannot 
be descrirSed here. . - 
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Figure^ - 7 . Domino-task: 
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It was predicted thcat adults h.ad more difficulty in solving the 
'domino-task than :i,n solving the organization task. JM^vertheless 
^ it could be expected ithat air adult persons wo{ild "^solve the 
problem. So the tine peed^d for finding a Solution was taki^n 
as^a measure of task diffi'culty. . . 

/On the other hand it could be predicted that younger subjects 
.would perform better in the^ domino-task than in ±he organization 
problem because they ar^Xless socialized with regard to the 
concept of labour. As younger subjects only partially performed . 
•correct* solutions in the organization-task, we expected 
not only that the time spent for solving the domino-task would be 
shorter but also that the number of correct solutions would bCp 
larger. 

Results . 

As it is seen in table 8, there was an interaction between tiinc 
and type of problem. Adults needed more time for solving the"^ 
domino-task whereas younger groups spent more time in solving 
the organization task. 

A second result can be seen in the number of correct solutions.' ' 
The youngest group- produced more correct solutions on the^domino- 
task than on the organization-problem (p ^ .01). 



Table 8. Age differences in task- performance of the organization 
probleia and the donino^tasJc 
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ConcliKling yemariScs^^ v « 

The preliminary ^ studies preoented .here offer some evidence, that 
cognitive development pesults from a strong interaction betv;een 
the contents of the social world and its structural components • 
It' is probably misleading to study content variables and struc- 
tural variables separately, g 

If we regard cogiiitive development as a process embedded in 
socialization as a whole, we are forced to analyse objective 
structures of individual ' s environment together with its content 
variables. Similar to the correspondenc^of objective and sub- 
jective structure»in the region of physical principles, we may 
expect/ an increasing correspondepce of objective and subjective 
structure in the complex area of social life during the ongoing 
socialization pr-ocess. 

Therefore it seems necessary to analyse more carefully objective 
structures of our* social world. Moreover descriptions of objective 
structures already presented in other disciplines such as socio- 
logy and economif&s should be used. 
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\sUMMARy .'. / f ' - \ 



A particular task vras conDtrueted in order to studyj problem 
solv3,ng behavior nc^eessary in cbmplex social situations. The 
compXex structure of the task was oeen as .representative for 
some characteristics of every-day life. ^1 
.Problem solving belfciavior of three groups of sii^Jl^^f^^coj^tpaved ^ 
Developmental changes were first described in t^i^^^pf pure 
^ formal processes of thinkings On the other * hand tJie' results 
copfirmed the assuiajjtion that intel^niaiilzation of i|ie concept 
of labour is a condiition for regarding relevant elements of 
^the task. In a cross-validity-study performance in..solving 
a problem of : the sa^e structure but withoul: the sqcial context 
was examined. While 'adults performed betl^er in the task 
embedded in a social context, the juveniles had less^diff icul- 
ties'iii the task ^wilthout the social context. '^-.y'^' 
The results seem to confirm the general assumption that cog- 
nitive development nnust be understood not onlj^ as building 
up formal 'structures but also as internalization af relevant 
concepts of culture and society. 
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